Abstract Although research has been conducted over the last half century to test the hypothesis that pornography, or sexually explicit media (SEM), influences behavior, information regarding usage and its effect on men who have sex with men (MSM) is limited. It is important for researchers studying online risk factors for HIV to consider the relationship between SEM consumption and risky sexual behavior, particularly given the exponential increase in SEM exposure as a result of the near-compulsory use of the Internet. In this commentary, we review findings regarding this relationship from studies of international and heterosexual populations. We then suggest future directions for research regarding MSM in the United States and practical applications of such research if the results from other populations extend to them. Research suggests there might be ways to use SEM to create innovative approaches to online HIV prevention, particularly among such at-risk populations as youth and MSM of lower socio-economic statuses.
After almost 30 years of prevention, leading researchers have concluded that HIV is now resurgent among MSM and that HIV prevention for this population in Western countries has ''faltered'' [1] . Widespread reversals in safer sex, new outbreaks of syphilis and other STIs, and increases in HIV transmission are well documented and increasing in MSM [2] . In the US, 57% of the estimated 56,300 new infections in 2009 were attributed to male-to-male sexual contact [3] . With transmission rates among most other risk groups in decline, MSM represent an increasing percentage of infections [3, 4] . The problem appears most acute in young MSM and MSM of Color [3, 4] .
Starting in about 1994, the decrease in safer sex among MSM and increase in HIV/STI transmission has coincided with increase in pornography consumption, or sexually explicit media (SEM). Some researchers assume the relationship is causal. For example, Tydén and Rogala [5] , in the Swedish study of men and pornography, noted, ''All the (HIV prevention) efforts to modify sexual behaviour by increasing condom use and increasing risk awareness may be jeopardized by the global pornography industry through its efficient distribution channels, such as internet, cable television and videos, where amongst others, 'unsafe sex' is promoted'' (p. 590). However, research on what relationship, if any, exists between SEM consumption and sexual risk behavior is sparse. Hence, the aim of this paper is to review the available evidence and relevant studies, to identify gaps in existing knowledge, and to make recommendations for future research.
Researchers studying online risk factors for HIV should consider the effects of cyber-SEM consumption, including its influence on risky sexual behavior. In the last decade, Americans' SEM use has increased exponentially [6] as a result of advances in technology that have made SEM very accessible, affordable, and anonymous [7] . Yet, as Stulhofer, Busko, and Landripet [8] note, this ''accelerated rise in the SEM supply and the related increase in SEM exposure… has not been met by adequate scholarly response.'' Though there has been a history of claims that SEM influences a number of behaviors, evidence regarding usage and its effects on MSM represents a gap in current knowledge. If SEM use can influence sexual behavior in MSM, then SEM could be used to create new, innovative approaches to online HIV prevention.
Background

Definitions
No satisfactory scientific definition of pornography exists [9] . Webster's dictionary defines pornography as ''the depiction of erotic behavior intended to cause sexual excitement.'' However, this definition appears culturallyspecific, ambiguous, and highly subjective. Complicating matters further is that some areas of study (e.g., sex therapy) appear to have drawn a distinction between pornography and erotica, while others (e.g., art history) differentiate between pornography, erotica, and art.
To some audiences, pornography has a highly negative connotation. Particularly in the US and UK, the term has an unfortunate political history when applied to gay pornography. In both countries, the term pornography has been used to ban information on homosexuality and HIV/AIDS and to prosecute gay bookstores [10] . Consequently, in order to avoid prejudice regarding the subject, political analysts have cautioned against using the term [10] and researchers have begun to use more neutral descriptions such as sexually explicit material [11] , or in the new technology context, sexually explicit media (SEM) [12, 13] . For the purpose of this review, pornography and SEM will be used interchangeably. For a working definition, we recommend Hald and Malamuth's [14] general description: ''any kind of material aiming at creating or enhancing sexual feelings or thoughts in the recipient and, at the same time, [1] containing explicit exposure and/or descriptions of the genitals and [2] clear and explicit sexual acts such as vaginal intercourse, anal intercourse, oral sex, masturbation, bondage, etc.'' Under this broad heading, SEM can be further described by its specific qualities. One differentiation of SEM is by level of explicitness. Hardcore is defined as the explicit depiction of sexual acts, while softcore refers to the depiction of genitals only. Hald and Malamuth's [14] definition emphasizes the former and, since HIV prevention researchers are interested in the relationship between SEM and sexual behavior, examination of hardcore SEM allows for the exploration of the relationship between depicted and enacted sexual behavior.
SEM has also been subtyped as normophilic or paraphilic, while Brown [15] recommends further analyzing the components by genre, sexual fantasy, and cultural objects. We propose that normophilic SEM, within a gay context, be defined as media depicting common sexual acts between men such as mutual masturbation, oral sex, analingus and anal sex (both with and without condoms). Conversely, paraphilic SEM would be defined as depictions of sexual behaviors that are less common or considered kink by the community, including fetishism, sadomasochism, urolagnia and coprophilia (watersports and scat), and uncommon sexualized activities (e.g., bondage when undertaken as part of sex play or foreplay) [15] .
Finally, for the purpose of HIV prevention research, we propose to expand Brown's [15] typology to differentiate between behaviors with varying levels of HIV transmission risk. For HIV specifically, we define ''bareback SEM'' as SEM depicting any behavior documented to transmit HIV, including unprotected anal intercourse (UAI), ingestion of another man's semen in oral sex, depictions of ejaculation inside the anus and/or ejaculate in or on the anus, and UAI with multiple men. Conversely we define ''safer sex SEM'' as the depiction of all anal sex with condoms, no ingestion of semen in oral sex, and no ejaculation inside the anus.
While historically the distinction between pornography and actually engaging in sex seemed obvious, in cyber-SEM, the boundary between observer sex and participant is far less clear. For example, if one considers four activities-watching porn online, watching live sex online, watching live sex where one can instruct the actor(s), and engaging in cyber sex with a partner-it is far from clear where pornography ends and sex begins. This is a linguistic and conceptual challenge for researchers studying the relationship between the two. To advance precise terminology, Ferree [16] has distinguished non-interactive SEM from virtual exchanges between two or more individuals. Using this typology, videostreaming of commercial SEM sites that offer live (but not user-interactive) sex via webcam would be included as SEM, while live video sex, e-mails, and erotic chat, where the user can influence what is viewed, would be defined as sex. Similarly, it is important to distinguish between sex, and sexual risk in new technology contexts, since many interactive forms of ''sex'' may be free of any physical contact or risk (e.g., video sex, email exchange, erotic chat), and/or promote behaviors at no or minimal risk for HIV (e.g., mutual masturbation, erotic massage).
A Brief History of SEM in the United States
Prior to the widespread availability of SEM, the US adult entertainment industry was largely relegated to sex cinemas and adult bookshops [6] . In 1970, the total retail value of hardcore SEM in the United States was estimated at between $5 and $10 million [6] . Since then, rapid technological innovation removed the major barrier to access. Once VCRs became available in 1985, private SEM consumption became more common in the United States [17] . By 2000, there were 711 million rentals of hardcore sex films, or an average of 2.37 videos for every person in the United States [6] .
The role of the Internet in revolutionizing the pornography industry parallels its influence in most other areas of life. SEM was established early online. By the mid-to-late 1990s, there were over 60,000 sex sites on the Web, and the industry was growing by 300 sites a day [18] and $700 million per annum [19] . In 2011, 12% of all websites (representing 4.2 million sites and an estimated 420 million pages) are estimated to be or contain pornography [20] . Fortune 500 companies such as General Motors (DirectTV), AT&T (Hot Network), Time Warner (EchoStar), Liberty Media, Marriott International, Hilton, On Command, LodgeNet Entertainment, and the News Corporation, have overtaken companies such as Playboy and Hustler as major stakeholders in SEM distribution [6] .
The US is the top producer of both video and Internet SEM. Sales in this industry currently match Hollywood's annual domestic tickets sales and the annual revenue of professional sports combined [17] . In 2006, the SEM industry generated an estimated $100 billion worldwide per year; $13 billion from the United States alone [21] . Of this, $3.62 billion was estimated to come from video sales and rentals, $2.84 billion from Internet SEM, $2.00 billion from cable, mobile, and pay-per-view, and the remainder from exotic dance clubs, novelties and magazines [20] . Since then, Internet sales of SEM have continued to increase to $4.9 billion in the US [20] . For cyber-SEM, the US is also the top producer of pornographic web pages with 244,661,900 pages (or 89% of the industry) generated in the US [20] .
The increase in SEM consumption in the US, from 5 to 10 million in 1970 to $13 billion in 2006, represents a staggering 1,300% increase in revenue. Since this increase has occurred across a time period when SEM production costs have dramatically decreased, and both amateur SEM and free SEM have become widely available, the economic figures likely underestimate the real behavioral increase in SEM consumption. While the economic size of gay SEM in the US is not reported separately, in the early 2000s it was estimated to be 10-25% of all SEM [22, 23] . By 2007, that estimate rose to 33-50% of SEM [24] . By these figures, in the United States alone, the gay SEM market generates $1.3-6.5 billion annually. MSM are estimated to be 4-15% of the adult male population [25] [26] [27] but consume 33-50% of SEM. We caution the reader that these economic estimates are from industry and secondary reports; hence the quality of these data cannot be independently verified. Further, we note that several estimates have wide confidence intervals. With these limitations specified, we speculate that greater acceptance of SEM, greater consumption, and more disposable income by MSM are some of the factors that may account for the disproportionate market share of gay SEM.
Use of SEM in the General Population
In the Internet era, SEM consumption appears common. Approximately 40 million adults in the United States visit Internet SEM sites regularly, and the variety of locations where individuals use SEM has expanded. For example, between 20 and 25% of American workers with online access admit having visited porn sites during the work day [20, 28] . Each day, 25% of all search engine requests (68 million) and 8% of all emails (2.5 billion) are pornography-related [20] .
While studies of MSM's SEM consumption are few, there have been many studies that have focused on SEM consumption by the general public and by youth, both in the United States [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] and abroad [7, 14, [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] . Although some variation in the reported prevalence rates of SEM consumption is evident across studies [47] , comparable international studies have, with few exceptions, reported consumption rates in the range of 86-96% among men and 54-85% among women [52, 53] . For example, among a representative sample of 688 heterosexual Danes aged 18-30, those reporting having ever viewed hardcore pornography was high (98% of males and 80% of females) [47] . In 2002, in a random representative sample of 998 Norwegians aged 15-91, SEM exposure was again high (97% of males and 83% of females) [54] . In a recent metaanalysis, Petersen and Hyde [55] found that gender differences in pornography use were greater than in most other areas of sexual behavior, with men reporting consistently higher SEM consumption.
SEM Consumption among Men
Studies of SEM use among men show SEM consumption among young men is common. For example, 86% of a sample of US male college students admitted viewing SEM in the last 12 months, and 72% reported using the Internet for sex-related purposes [21] . Similarly, in Sweden, 98% of a sample of young men (mean age 18 years, range 17-21) had consumed SEM [45] . Among male SEM consumers, 6.5% of male Internet users in Europe reported high SEM consumption, defined as 6 hours per week or more engaged in cyber-SEM and cybersex activities. In cross-sectional studies, younger persons, men in lower social classes, and single men reported the highest SEM consumption [56] .
In one of the few longitudinal studies published on SEM use, Peter and Valkenburg compared two nationally representative samples of Dutch adolescents (aged 12-17; n = 1,445) and adults (18? years; n = 833) [57] . Overall they report adolescents' and adults' cyberSEM use was similar. When differences were observed, adults reported using SEM more than adolescents. In both groups, males, sensation seekers and non-exclusively heterosexual participants reported greater cyber-SEM consumption.
Like their heterosexual counterparts, gay men are also frequent consumers of SEM [14, 54, 58] . In the Hald and Malamuth [14] study in Denmark, gay men reported the same high SEM exposure as other males, including high cyber-SEM exposure (73%). Most (85%) reported cyber-SEM use within the last 12 months. In Norway, cross-sectional studies indicated that gay-and bisexual-identified Norwegians are at higher odds than their heterosexual counterparts to view cyber-SEM (OR = 2.40, p \ .05) [58] . If the international findings regarding heterosexuals' SEM use generalize to MSM in the United States, younger, less-educated, lower socio-ecnomic status, and single MSM should report equal or greater SEM consumption than either other MSM, heterosexual men, or women [14, 47, 56, 58] .
Effects of SEM Use on Men
The last 50 years of SEM research in the United States has focused mainly on identifying potential negative effects of SEM consumption. In 1967, the US Congress funded research on pornography and obscenity declaring them a ''matter of national concern'' [59] . Based on reviews of over 80 scientific studies, the US Commission on Obscenity and Pornography concluded early that the evidence did not point toward significant links between pornography and criminal behavior [60] . In fact, in examining the relationship between SEM and sexual offenses, findings have been mixed due at least in part to the variety of study designs [61] which suffer from issues that cloud their interpretation [62] . Experimental studies comparing men's rape myth acceptance and appeal of sexual aggression before and after SEM exposure yielded no significant differences (with one exception noted below) [63] . Ecological studies have not found that more circulation of pornography in a society is related to greater prevalence of sex crimes. Indeed, some report evidence of a potential inverse relationship [64] .
In addition to null or questionable findings, some associations with SEM do not seem inherently positive or negative. For instance, SEM consumption has been associated with a greater variety of acceptable sexual acts, such as greater appeal of group sex, anal sex, and, among gay men, sex toys [65] . More context is needed in order to determine how these attitudes and behaviors relate to sexual health.
Potential Negative Effects
Although experimental studies in the general population have not found a link between SEM and sexual aggression, it appears that, for a subgroup of users who choose to watch it, paraphilic SEM, particularly violent paraphilic depictions, is associated with attitudes supporting violence against women and sexually aggressive behavior. A 1995 meta-analysis of studies examining the influence of pornography exposure on aggressive behavior concluded that SEM exposure reduces aggressive behavior except for a small but significant relationship between exposure to sexually violent SEM and aggressive behavior [66] . Similarly, in a recent study of 650 young Croatian men [18] [19] [20] [21] [22] [23] [24] [25] , early exposure to SEM failed to show any negative effects, except among users of paraphilic SEM, where sexual satisfaction was lower [8] . If this body of research generalizes to MSM, then it would predict that most MSM will not report negative effects associated with their SEM consumption. However, a subgroup of paraphilic MSM, especially those who watch sexually violent SEM with aggressive behavior, may find their paraphilic SEM consumption reinforces attitudes supporting violence against other men and sexually aggressive behavior.
Regarding potential negative effects on HIV risk behavior, in cross-sectional surveys of young adults, recent SEM consumption appears to positively predict number of recent sex partners [35, 56, 67] . Similarly, of a sample of adolescents in New York City, those who had visited a sexually explicit website were at greater odds of having had multiple lifetime sexual partners (OR = 1.8, p \ .05) and multiple partners in the last 3 months (OR = 1.8, p \ .05 [35] . The odds were also greater that they had engaged in anal sex (OR = 2.0, p \ .05) and used alcohol or other substances during sex (OR = 2.8, p \ .05) [35] . Among young heterosexual male STI clinic attendees in Sweden, qualitative research indicates that some clients report copying behavior, for example, wanting to try anal sex because they viewed it in SEM [5] . Research has also indicated a positive relationship between access to SEM and age of first sexual intercourse [68] . These findings on partner number and age of intercourse appear adolescentspecific; similar research in adult males failed to find evidence of a relationship [65] .
Potential Positive Effects
Men have reported moderate positive effects of viewing SEM, including increased sexual functioning, sexual pleasure, relationship enhancement, improved sleep, and psychosexual health benefits [14, 47] . In addition to higher prevalence of SEM use [55] , men also report more positive and fewer negative effects than women [14, 47] . Visiting pornographic Web sites was associated with better academic performance in mathematics and reading amongst low-income adolescents, although the reason for this is unclear [33] .
Effects on Gay Men
There have been few studies examining effects of SEM on gay men. An iterative search of ''sexually explicit material,'' ''sexually explicit media,'' ''pornography,'' or ''erotica'' yielded 1,311 articles in English for our review. Combining these results with either the term ''gay'' or the acronym ''MSM'' yielded only 48 articles. Of these, we could find only five studies that focused on the effects of gay SEM. Two examine its effects on how MSM perceive their bodies, [24, 69] one examines it as a trigger for sexual compulsive behavior [70] and only two examine its relationship to HIV risk behavior [24, 71] .
Generalizing from the heterosexual studies, greater recent SEM consumption might correlate with increased number of male partners among young gay men (but not adult MSM) [65] . Sexually explicit images are highly acceptable to MSM [72] , SEM is ubiquitous in the gay community [24] , and a Dutch study employing representative sampling identified higher cyber-SEM consumption among ''non-heterosexually identified'' adolescents and adults as compared to their heterosexual counterparts [57] . Producers of gay SEM claim its role in validating homosexuality, creating an outlet for desire and exploration, and strengthening community [73] . Researchers have similarly proposed that SEM may play a positive role in young MSM's development and sexual education. In a mixedmethods study of young MSM, pornography was described as a major source of sexual information [74, 75] . Many of the men state they were unaware of the ''mechanics'' involved in sex between men, particularly anal sex, before seeing this in SEM, and SEM provided confirmation of sexual attraction and desire. Adult gay men have also suggested the importance of pornography in validating their attraction to men when they were younger [76] . If these observations are true, with improved access to SEM, young MSM may be recognizing their same sex attractions earlier and ultimately may be initiating sex, including anal sex, at younger ages.
Of the negative effects of SEM, the relationship between exposure to gay pornography and poorer body image in gay men has been investigated. SEM consumption appears related to body dissatisfaction and anxiety [77] , negative eating attitudes [77] , and a drive for thinness [77] and muscularity [24, 77] in gay men. However, there have been only two published studies, casting the generalizability of these findings in some doubt. Since body image appears related to sexual risk among MSM [78] , research is needed examining the relationships between SEM consumption, body image and HIV risk.
For HIV prevention, we could find only two studies which examined the association between SEM exposure and HIV sexual risk behavior among MSM. Morrison, Morrison, and Bradley [24] did not find an association between SEM exposure and unsafe sex or safer sex beliefs, although limited sample size (n = 66) likely meant the study was insufficiently powered to detect any difference.
Stein, Silvera, Hagerty and Marmor [71] recently published the first adequately powered study to examine whether viewing SEM depicting unprotected anal intercourse (UAI) is a risk factor for MSM. In an online study of 751 high risk MSM, 99% reported viewing SEM within the last 3 months, 95% reported seeing depictions of protected anal intercourse and 94% depictions of UAI. The median time spent viewing SEM per week was 60 min (Range 0-1,400; IQR 30-120). Watching UAI was correlated with engaging in UAI. In particular, those who reported 75-100% of their SEM use depicted UAI were most likely to report UAI. Compared to those who reported 0-24% of their SEM depicting UAI, the 75-100% group reported significantly more unprotected insertive anal intercourse (OR = 4.4, p \ .05), unprotected receptive anal intercourse (OR = 3.5, p \ .05) or both (OR = 8.1, p \ .05). Limitations of the study include that the study was restricted to New York City, the sample was recruited using a variety of strategies (including directly off specific pornography sites), excluded monogamous MSM and only included high risk MSM (defined as[1 casual male partner and [1 instance of anal intercourse, last 3 months). As any of these factors may bias findings, the generalizability of the findings is not known. The measure of risk behavior, frequency of UAI, may also be problematic since it did not distinguish those with a regular partner of same HIV status. And as a cross-sectional study, causality cannot be inferred. Nevertheless, the size of the relationship between viewing UAI and engaging in it suggests this is a promising area for HIV prevention researchers to explore. Given the study's limitations and the lack of other studies to address replicability, the major question for HIV prevention is what relationship, if any, exists between SEM consumption and HIV sexual risk behavior between MSM, remains unanswered.
Recommendations for Future Research
Based on the above review of the literature, we have identified several areas for research regarding SEM consumption in MSM to advance HIV prevention in this area. In almost every area, more research is needed regarding SEM exposure, effects, and potential uses in the epidemiology and prevention of HIV in MSM. Each research domain is discussed in the sections that follow.
SEM Exposure
Although we might expect MSM in the United States to have high exposure to SEM based on studies from other countries [14, 47, 58] , prevalence estimates do not currently exist for MSM in the United States. Researchers have noted that use of SEM is widespread and acceptable among gay men [24, 72] , but new studies with adequate sample sizes are needed to document both current prevalence and incidence of SEM consumption.
Beyond prevalence of SEM use in the gay community, measuring other variables related to SEM exposure, including medium, venue, and genre, would provide useful context of the type(s) of SEM. Specific to medium, the majority of SEM consumption is shifting from DVD to online. It is likely that Internet access has increased MSM's exposure to and consumption of SEM as it has with heterosexual men, particularly if the findings of previous studies conducted in Scandinavia generalize to US MSM [14, 47, 58] . Furthermore, now that Internet access is available on mobile devices, SEM exposure is likely higher than prior estimates.
Venue of SEM use is also of interest to researchers. While we assume that most MSM access SEM from their homes, gay SEM is also available in community venues such as gay bars, clubs, hotels and bathhouses. Additionally, recent findings have indicated that more men are accessing porn in the workplace [28] . With the widespread availability of Internet access on cell phones and other mobile devices, it may be that men, and MSM in particular, are accessing SEM more frequently and in venues outside of their homes. In bars, clubs, hotels, bathhouses, and other venues where men meet for sex, SEM may play a more proximal role in sexualizing the environment and setting behavioral expectations. For this reason, gay environment research should capture SEM access and visibility.
The genres of SEM that MSM use most frequently is perhaps the largest gap in the literature regarding SEM use and MSM. In order to examine the effects of SEM on sexual behavior, it is important to know the range of behaviors that men watch as well as relevant sub-genres, such as kink or bareback, and their popularity. It is possible that the effects of SEM on HIV risk behavior differ by the safety of sex acts depicted or other characteristics. In particular, we recommend that future research, in addition to measuring SEM use, also estimate exposure to bareback and safer sex SEM, separately, as it is plausible that the former may be a risk factor but the latter is a protective factor for sexual risk.
Given that the identification of high-risk subgroups is a common practice in the epidemiology of HIV, differential SEM use (frequency and content) across distinct groups of MSM is also important to document. While we anticipate that younger, less-educated, and single MSM of lowersocioeconomic status would report greater consumption, differences across other demographics, including race, ethnicity and HIV status, may be critical to consider [14, 47, 58] .
SEM Effects
Along with gay bars, clubs, bathhouses, and public sex environments, gay SEM, both as a multibillion dollar industry and as a cultural phenomenon, represents a structural factor that could influence MSM's risk behavior in ways that are not yet identified. The Internet has transformed gay communities worldwide through the emergence of large online sex seeking sites for men which in turn have reduced the centrality of physical venues and the relevance of community-based programs [79] . Research in understanding the community and structural effects of cyber-SEM is also needed. For example, while gay youth describe SEM as helpful education in the mechanics of gay sex, cyber-SEM has made viewing of hardcore SEM, including anal sex, a normative experience for MSM [65] . Ultimately, this may be increasing the prevalence of anal sex; similarly, we speculate that watching hours of safer sex SEM or bareback SEM may increase or decrease the prevalence of safer sex.
SEM has both positive and negative effects and associations in the general population, but the few studies of its effects on MSM do not satisfactorily address the questions most relevant to HIV prevention. Among the most urgent priorities is research to assess how SEM might change MSM's expectations with respect to safer sex or whether there is a relationship between gay SEM consumption and HIV risk behavior in MSM. It is possible that SEM influences subjective peer norms and intentions for entering sexual liaisons, particularly since young MSM use SEM in order to learn about sex [73, 74] . Both norms and intentions are predictors of HIV risk behavior [80] [81] [82] , so those who watch bareback SEM might normalize barebacking and see barebacking as more common, while men who watch safe sex SEM might normalize condom use and safer sex.
SEM Uses: Intervention
Once researchers determine whether SEM plays a role in HIV risk behavior, research into its potential to promote safer sex among MSM and to reduce HIV risk behavior is needed. One approach is to integrate SEM into HIV prevention efforts to re-engage MSM. SEM depicting safer sex and/or harm-reduction techniques could be integrated into both existing and new interventions for MSM [39, 47, [83] [84] [85] [86] [87] . For online interventions, SEM appears highly acceptable to MSM [72, 88] ; descriptive studies to assess acceptability across subcategories of MSM and experimental studies to identify what amount of exposure to SEM is optimal for HIV prevention are still needed. Interventionists should consider using the positive effects of SEM reported in the literature [14, 47, 73] , to re-engage and re-energize MSM in HIV prevention.
A second approach is to use findings from research in this area to influence what SEM is produced. Findings from research on SEM, MSM, and sexual behavior need to be disseminated to the gay SEM industry to enhance their awareness of the potential impact of their products on MSM. This has the potential to influence gay SEM producers to change SEM, which, given the widespread exposure to and acceptability of SEM among MSM [24, 72] , may ultimately yield changes in risk behavior. We note this approach has already been tried successfully. In the early 1990's, the gay SEM industry self-imposed a standard to only film anal sex with condoms. However, since 1995, an explosion in amateur cyber-SEM and perceived demand for bareback SEM has eroded the industry standard [89] .
Is watching hundreds of hours of bareback SEM a risk factor for HIV, or is it protective, by permitting MSM to enjoy vicariously behavior they choose not to engage in? Will making HIV prevention interventions more sexually explicit re-engage MSM, or is there an optimal level of explicitness beyond which community norms and boundaries get crossed and it becomes counterproductive? Should gay (and, potentially, straight) bars, clubs, and bathhouses show gay SEM, or in the interests of HIV prevention limit it? These questions are important since they hold significant potential to re-define and re-invigorate HIV prevention for MSM. We caution researchers, community members, and policy makers against making premature conclusions or assumptions in this area. We lack the empirical foundation needed to inform interventions and policy.
Conclusion
In both the United States and abroad, HIV incidence is resurgent among MSM, while traditional approaches to HIV prevention for MSM have lost efficacy [1] . These changes have coincided with an explosion of gay SEM online. Research is needed that holds high potential to re-engage MSM in prevention by taking HIV prevention in genuinely new directions. As suggested by the literature, MSM are likely to be high consumers of SEM, particularly Internet-mediated SEM, and hence finding ways to integrate HIV prevention into SEM, and SEM into HIV prevention, should be prioritized.
Future MSM HIV prevention research should take into consideration the size of the online community and the enormous role the Internet now plays, and will undoubtedly continue to play, in mediating sexual liaisons between MSM [90] . At least for Internet-using MSM, going online is the most common way MSM seek sex, eclipsing all offline methods and other venues combined [72] . Furthermore, the Internet appears to increase risk principally by increasing the efficiency of sex seeking [91] . Many sites offer men the opportunity to both access SEM and seek sex, highlighting one avenue by which SEM could influence sexual practices.
Few studies of gay SEM exist, and researchers are only beginning to study the potential link between SEM consumption, genre of SEM (depicting bareback or safer sex), and HIV risk behavior. Furthermore, none appears to have assessed ways of using SEM to reinforce safer sex. Therefore, the field of HIV prevention would benefit from measuring the exposure to and consumption of SEM by MSM and examining the relationship between SEM consumption and HIV risk behavior. Furthermore, knowing how the relationship might be moderated by SEM genre could yield useful information for the creation of interventions to promote HIV prevention and sustain low risk behavior. The benefit to public health practice lies in the potential to advance a new area of HIV prevention for MSM based on strengthening safer sex depictions in SEM.
